Amino acid sequence and stereoselective hydrolytic reaction of an endo-1,4-beta-glucanase from a Bacillus strain.
Bacillus sp. KSM-522 produces three different extracellular endo-1,4-beta-glucanases [EGs; Okoshi et al., Agric. Biol. Chem., 54, 83-89 (1990)]. Here, we report the molecular cloning and sequencing of the gene for the fourth EG (EG-IV) of the organism and the mechanism of its hydrolytic reaction. The structural gene contained an open reading frame of 1911 bp, corresponding to 636 amino acids, the amino acid sequence of which was very close to that of an EG of Clostridium cellulovorans, belonging to the cellulase family E2. The molecular mass of the extracellular mature enzyme (Ser26 through Lys636) was calculated to be 69,076 Da, a value close to the 69.2 kDa measured for the recombinant EG-IV expressed in Bacillus subtilis. The optimum pH and temperature for activity of the recombinant enzyme were pH 8.0 and 50 degrees C, respectively. By 1H-NMR spectroscopy, we demonstrated that the hydrolysis of p-nitrophenyl beta-D-cellotrioside by EG-IV proceeded with inversion of the anomeric configuration.